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PRELIMINARY AND SHORT REPORT
A RAPID QUALITATIVE METHOD FOR MEASURING THE ION
EXCHANGING ACTIVITY OF DERMATOLOGIC
PREPARATIONS CONTAINING AN ION EXCHANGE RESIN*
ALFRED E. Jumst, Pn.D.
The maintenance of the normal skin surface acidity is receiving increasing interest in
the therapy of a variety of skin diseases (1, 2, 3), and a number of agents hnve been sug-
gested for this purpose. Data obtained by Thurmon and Ottenstein (4) show that ion ex-
change resins will absorb lactic acid, ammonia and urea from artificial sweat. They also re-
port that in a suitable ointment base a cationic carboxylic acid type resin, applied to the
skin, removed rapidly the alkaline residue remaining after a soap and water wash, and thus
reduces the skin surface pR from 8.3-10 to 6.8. Their results indicato that a cationic ear-
boxylic acid type resin may accomplish this more effectively than other available agents.
Before clinical application of any ointment containing an ion exchanger it must be
shown that the exchanger remains active when incorporated into an ointment base. The
test described herein has been developed to demonstrate the ion exchanging ability of the
completed formulation. The rate of passage of sodium ions from an alkaline sodium citrate
solution through a collodion membrane into a film of ointment is measured by the p11 drop
in the citrate solution. With an effective preparation, the resin causes the sodium ions to
pass rapidly through the membrane into the ointment, the pH of the solution in the col-
lodion bag falling from about 11.0 to 7.0 in one to two hours. If the resin has been inacti-
vated, the pH change in that time will ho negligible.
PROcEDURE
Preparation of the Collodion Membrane—In the manner described by Eggerth (5) 15
gm. of "Parlodion", a specially purified nitrocellulose preparation sold by the Mallinckrodt
Chemical Works, are nearly dissolved in 125 ml. of absolute ethyl alcohol and 125 ml. of
ether are added. The solution is poured into a clean, dry 250 ml. Erlenmeyer flask and then
drained out, thoroughly coating the inside of the flask. When the solvents have evaporated
the flask is rinsed out with water, the bag shaped membrane is trimmed and loosened around
the neck of the flask, then separated from the glass by running water slowly between the
membrane and the side of the flask. The membrane thus removed is rinsed inside and out
with water and fastened by means of a strip of adhesive tape to a glass tube about one-half
inch in diameter and two inches long inserted in the neck of the membrane. The other end
of the glass tube is then held by a clamp on a ring stand to support the membrane.
Performance of the Test—The ointment or lotion to be tested is spread out in a four
inch Petrie dish to form a flat surface one quarter inch thick, About 60 ml. of 5% aqueous
sodium citrate solution adjusted to pH 10.8 to 11.0 with sodium hydroxide are poured into
the membrane and it is then lowered until about five to six square inches are in contact
with the flat ointment surface. Since the membrane tends to dry out and shrink slightly
during the test, this surface contact requires adjustment from time to time. One-half hour
after starting the test, and for atotal of three hours, samples of the solution in the collodion
bag are withdrawn periodically for pH determination. The activity of the ointment is
then shown by plotting the pH change against time as shown in the accompanying figure.
RE5ULT5
The test was applied to several representative types of preparations containing 20%
resin, the curves presented in the accompanying figure being illustrative of the results ob-
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tamed with these different types of formulations. The results indicate that if the resin was
incorporated in an oil-in-water emulsion, sodium ions are readily removed from the test
solution by the resin as shown by rapid lowering of the pH. Similar results are obtained
with polyethylene glycol or other water soluble vehicles as well as with water miscible shake
lotions. The use of a petrolatum or even hydrophilic petrolatum (Aquaphor ®type) base,
however, prevents the removal of the sodium ions, apparently blocking the ion exchange.
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Fjo. 1
smyJMARv
1. A simple chemical method is described for measuring and comparing the ion exchang-
ing activity of completed ointment, cream and lotion formulations containing a cationic
exchange resin.
2. The results indicate that, to be effective, preparations of this type should be made
with hydrophilic or water soluble vehicles.
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